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Estimated Floodplain Map of the Conterminous U.S. 
This EnviroAtlas national map displays areas estimated to be 

inundated by a 100-year flood, also known as the 1% annual 

chance flood. These data are based on the Federal Emergency 

Management Agency (FEMA) 100-year flood inundation 

maps with the goal of creating a seamless floodplain map at 

30-meter resolution for the conterminous United States. This 

map identifies a given pixel’s membership in the 100-year 

floodplain and completes areas that FEMA has not yet 

mapped. 

Why are floodplain estimates important? 
Flooding occurs when river or stream flow exceeds the 

channel’s volume. Floodplains are the land areas adjacent to 

rivers and streams where the overflow is displaced during 

flooding. Floodplains provide several important ecosystem 

services. They store water during storm events, thereby 

reducing flooding in downstream communities. In addition, 

floodplains are high in biodiversity and are among the most 

species-rich environments, and they provide opportunities for 

recreation and ecotourism.1 Although floodplains are areas of 

high value, they are often modified by agricultural, industrial, 

and urban land use pressures.2 As a result of land use change, 

natural floodplains are one of the most imperiled ecosystems 

in the world.3 In addition, the use of tile drainage, ditching, 

and channelization in floodplains has altered the primary 

function of these ecosystems.4 Consequently, the decline in 

floodplain functionality and ecosystem services can lead to 

extensive damage to natural ecosystems, human 

infrastructure, and agricultural lands. Floods are now one of 

the leading causes of natural disaster losses in the United 

States, where annual average flood damage losses were 

almost $10 billion annually in the 2000s.5 

Flood hazards are known to result in numerous adverse 

environmental, economic, and social impacts, including 

ecosystem degradation, property damage, disease, and loss of 

life. Floodwater is often contaminated by sewage, chemicals, 

or other harmful substances; these can be transported into 

streets and buildings, as well as onto farmland and drinking 

water source areas.6  

Floods can also cause substantial damage to infrastructure, 

such as powerlines, roads, and bridges, for which repair costs 

are typically considerable.7 Furthermore, floods often result in 

significant injury and mortality including skin rashes, acute 

asthma, respiratory infections, and water- and vector-borne 

diseases. Potential long-term health effects include post--

traumatic stress disorder and mental illness.8 These adverse 

psychological health effects can be more serious than physical 

illness or injury from flood hazards. 

How can I use this information? 
The map, Estimated Floodplains, identifies a given pixel’s 

membership in the 100-year floodplain. This map can be used 

to inform decisions about resource restoration, use, and 

conservation. For example, it can be overlaid with land cover 

data from the 2011 National Land Cover Database to 

determine the level of anthropogenic pressure by examining 

the presence or absence of cultivated and developed land 

cover classes in the floodplain. EnviroAtlas also provides 

layers related to natural land cover in stream buffers that can 

be used with the floodplain layer to identify anthropogenic 

pressures and areas of potential restoration or conservation. 

Other potential applications include identifying agricultural 

vulnerability to flooding by using EnviroAtlas layers on crop 

yields and planted areas or identifying contaminated sites (e.g. 

brownfields, Resource Conservation and Recovery Act, 

Superfund, or Toxic Release Inventory sites) located in 

floodplains. 

How were the data for this map created? 
These data were developed using random forest classification 

of nationally available biophysical datasets. Three datasets 

were acquired: National Land Cover Dataset (NLCD), 30-

meter digital elevation model (DEM), and Soil Survey 

Geographic Database / U.S. General Soil Map 

(SSURGO/STATSGO2). Ten derivatives of these datasets 
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were developed including measures of distance to nearest 

channel, slope, and soil taxonomy. These ten spatially 

complete datasets were used as explanatory variables along 

with existing spatially incomplete data from FEMA’s Special 

Flood Hazard Area (SFHA) as the response variable in a 

random forest classification. Random forest is a machine 

learning algorithm that uses multiple decision trees based on 

numerous random subsets of training data to develop a 

prediction model. Models were developed and applied for 

each level-4 hydrologic unit (HUC-4, n=202) in the 

conterminous U.S. The classified results were a binary raster 

(0–not in 100-year floodplain; 1–within 100-year floodplain). 

HUC-4 models were mosaicked to form a spatially-complete, 

national 100-year floodplain prediction. A full description of 

the classification techniques is given in the data layer’s 

metadata. 

What are the limitations of these data? 
EnviroAtlas uses the best data available, but there are still 

limitations associated with these data. These data are based on 

models and large national geospatial databases. Calculations 

based on these data are estimations of the truth founded on the 

best available science.  

Hit rate, the percentage of pixels correctly classified by the 

random forest model assuming the FEMA data are accurate, 

was 0.79 for the CONUS but this varied geographically. 

Typically, performance was better in temperate ecoregions 

and worse in the arid southwest. These data were derived 

exclusively from biophysical datasets (elevation, soils, and 

land cover) and do not use hydrodynamic modeling or take in 

to account anthropogenic infrastructure (flood walls, culverts, 

etc.). Therefore, these data cannot replace FEMA’s detailed 

flood inundation studies or be used in scenario testing or 

modeling of return periods other than the 1% annual chance 

of flooding. 

How can I access these data? 
EnviroAtlas data can be viewed in the interactive map, 

accessed through web services, or downloaded. To acquire the 

elevation data (NED), soils data (SSURGO/STATSGO2), 

land cover data (NLCD), or existing floodplain data (FEMA 

SFHA) used to generate this floodplain map, please visit the 

respective web sites for those datasets.  

Where can I get more information? 
For more information on how flood hazards and their 

reduction may affect human health, visit the Water Hazard 

Mitigation section of the Eco-Health Relationship Browser. 

For additional information on how the data were created or 

their limitations, access the metadata for the data layer or the 

peer-reviewed journal article listed below.9 To ask specific 

questions about these data, please contact the EnviroAtlas 

Team. 
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